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Learning Objectives



Host defense mechanisms
Non-Specific Defense (InnateImmunity)

1. First line ofdefense

- Intact skin andmucousmembranes

.2Second line ofdefense

-Inflammation andphagocytosis

Specific Defense (AdaptiveImmunity)

.3Third line ofdefense

-The immunesystem

they prevent the MO from entering the body ... if  

these defenses are broken the second line will
start







First Line of Defense

or intact mm/sticky mucus produced by

goblet cells thatentraps invaders

•Certain helminthesableto penetrateskin,

e.g. Hookworm,Schistosomiasis

Skin and Mucous Membranes prevent invasion

•Physical/mechanicalbarriers

e.g.Bacteriacan not penetrateintact skin,
mucous

membrane

intact skin



Cellular and chemical factors
Intact skin

- Lysozymedegrades peptido-

glycan specially of G+

•Sloughing  off ofdead skin.cont./…

skin is an organ " the largest one

•Skin dryness: Inhibits pathogens*most pathogens need humidity to grow

•Acidity (pH ̴5.0)

•Temperature (< 37Celsius)

•Oily Sebum (sebaceous glands)- Fatty acids  toxic 

to pathogens

•Perspiration- F lushing organisms
sweating



cont./…cellular and chemical factors
Mucous membranes

•Substances kill or inhibit bacteria (3L):  

Lysozyme (saliva,tears, nasalsecretions)

Lactoferrin(Bindsiron required by pathogens)

Lactoperoxidase(toxicsuperoxide radicals)

•Rapidlydividingcells/ expelled with microbes

•Respiratory tract: Hair, cilia andmucous.

•GIT: Digestive enzymes, acidity of thestomach

so prevents MO from taking iron

a major barrier in  

the GIT

(pH̴ 1.5), alkalinity of intestines

•GUT:Urination, low vaginal pH

flushing out



Microbial

•Transferrin

•Interferon

•Acute phase proteins

•Inflammation

•Fever

•Complement system

•Cytokines

•Phagocytosis

how the body and the organisims fight  

each other.

•Nonspecific hostdefense

•Superinfection: When microbiota is reduced  

other microbes overgrow, e.g. antibiotic use
when you take ;broad spectrum; anti biotic , the AB will kill the normal flora and  

other MOs will take its place .....that is what we call super infection

Second Line
Chemical and Cellular



Transferrin
•Glycoprotein; synthesized by theLiver

•Canstore anddeliver iron to the host

•If sequestered: Deprive pathogensfrom iron

•Increased: In systemic bacterialinfections

Fever

cont./…

**like lactofrrin

*** acute phase protein

when the body produces fever as if wants to make  

body unsuitable for MOs

•Normal = 36.2 –37.5 (mean: 37)Celsius

•Fever = > 37.8

•Substance: Pyrogens(pyrogenic)

e.g. Endotoxin, IL-1 (endogenouspyrogen)
one of cytokines ,which are chemical substances

through which cells communicate with each  

others



Fever augmentation of host defenses

•Gram negative sepsis

•Endotoxin

•Phagocytes ingest endotoxin/m.o. IL-1

•Prostaglandins Up hypothalamic thermostat

•Vasoconstriction; temp decreases whenIL-1

•StimulateWBC

•Reducing plasma iron levels

•Production of IL-1: Stimulatelymphocytes
the main cells of the immune system

Fever development during infectious disease
bacteria that exist in the blood



Interferons The infected cells produced interferons
to. protect other cells which are not yet infected.

•Small anti-viralproteins

•Produced by virally infectedcells

•“Interfere” with viral replication

•Types: Alpha, beta, gamma

•Stimulants: e.g.,Viruses, tumors,bacteria

•Alpha: B-cells, monocytes, macrophages  

Beta:Fibroblasts,othervirus-infectedcells 

Gamma: T-cells, NK cells Gamma is also produced by
lymphocytes.

•Save surrounding cells; virus spreadinhibited

•Not specific, but species (animal) specific cont./



cont./… interferons

•Genetically produced (manufactured)by  

bacteriain whichhumangenesinserted
Remember that (genetic engineering) can be used  

for the synthesis of interferons.

•Use: Warts, H. simplex, Hepatitis B &C, and

Cancer (leukemia, lymphoma, Kaposi  

sarcoma in AIDS)

•Can activate NKcells

•Cause: Flulike (malaise, myalgia, chills,  
fever)



The complement system “C”
•30 different proteins (C1 – C9 &others)

•“Complementary” to immunesystem

•Complement cascade(stepwise)
The complement system is used to complete

(antibody antigone reaction).

•Consequences of “C” activation:

.1Initiation/amplification ofinflammation

.2Attraction of phagocytesto site

.3Activation of leukocytes
The main function of the C sys is the

lysis of bacteria4. Lysis of bacteria/ foreign cells(target)

5. Opsonization (increasedphagocytosis)



Opsonization
•Opsonins:Antibodies(IgG),andC3b

•Opsonins attach to surfaceof target cells

•Phagocytes have receptors toopsonins

•Theprocess facilitate phagocytosisof certain  

particles such as encapsulatedbacteria.

Complement pathways
.1Classical(C1-C9): Specificimmunity

.2Alternative “ Properdin” (C3-C9):Non-

specific (innate)immunity

Opsonization is such a process where we use

hooks (opsonins) to help us in pulling the organism into the

phagocytic cell.





Acute phase protein
•Increased:Infections,inflammation,tissue  

injury

•Function:- Enhanceresistanceto infections

- Promote tissuerepair

•Examples: C-reactive protein “CRP”

(inflammation marker), serum amyloid A  

protein, protease inhibitors, coagulation  

proteins, alpha-1-antitrypsin,ceruloplasmin



Cytokines
•For cells’ communication (chemical  

messages)

•Cells “sense” cytokines by surface  
receptors

•Roles/examples:

-Chemo-attractants (e.g. phagocytes)

-Role in host defense

Chemokines : are cytokines that is produced
during  inflammation to bring in the phagocytes.



Inflammation
response)

• Vasodilatation

• Increased vascular permeability; plasma escape

• Leukocytesescape

• Purpose: - Localizeinfection

- Prevent spread of invaders

- Neutralize toxins

- Aid in repair of tissue damage

• Cardinal (main) 4 signs: redness, heat,pain,

swelling (edema); +Pus, Function loss

cont./…

Inflammation is part of the innate  
immunity





Phagocytosis
•Engulf (phagocytosis)

•Professional phagocytes ( M & N)

•Phagocytic granulocytes (N & E; 1st >>2nd)

•MonocytesMacrophages

-Wandering macrophages

-Fixed macrophages: Histiocytes inC.T.,  Liver: 

Kupffer cells, Brain: microglia

•Phagocytosis steps:

Chemotaxis, Attachment, Ingestion,Digestion









Pathogens escape destruction
•Capsule:Anti-Phagocytic

•Leukocidin by m.o.:Kills phagocytes

•Wax protects: Mycobacterium tuberculosis

•Survival inside phagocytes:Transported

e.g. Salmonella spp., Brucella abortus,  

Toxoplasma gondii, Leishmania spp.
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